Localization length in antidot lattices in magnetic fields is numerically calculated based on a finite-size scaling method. The inverse localization length has a vanishingly small minimum at a magnetic field. This critical magnetic field corresponds to an insulator-quantum Hall transition. At around the critical field, the inverse localization length oscillates with a period of flux quantum Φ 0 = ch/e per passing through a unit cell.
In hexagonal antidot lattices, a quantum oscillation of resistivity was observed in magnetic fields near or higher than an insulator-quantum Hall transition point.
1) The period is Φ 0 as a function of flux Φ passing through a unit cell where Φ 0 = ch/e is the aux quantum. The purpose of this paper is to study the localization length around an insulator-quantum Hall transition point in a hexagonal antidot lattice by a numerical finite-size scaling method.
As a model of antidot lattice, we take a two-dimensional array of quantum-wire junctions, each of which is characterized by a scattering matrix calculated in a nearestneighbor tight-binding model. Figure 1 shows resulting magnetic-field dependence of the two-dimensional inverse localization length for aspect ratio between the antidot diameter and the potential period d/a = 0.8. There is a minimum in the inverse localization length at Φ/Φ 0 ∼ 8 near. and higher than which the oscillation with a period Φ 0 appears. The localization length at a minimum exceeds 5000 in units of a, which is as large as ∼ 1 mm for typical a = 2000Å and macroscopic. Although it is quite difficult to draw a definite conclusion whether states are really extended or not, we can practically regard states to be extended at this field and the corresponding field as an insulator-quantum Hall transition point.
The present results are qualitatively in good agreement with those of experiments.
1)
In the experiments, a prominent oscillation with a period Φ 0 appears in the magneticfield range near and higher than an insulator-quantum Hall transition. The critical magnetic field of the experiments, however, is Φ/Φ 0 ∼ 4 which is smaller than our result Φ/Φ 0 ∼ 8. This difference may be attributed to a difference in the value of d/a, i.e., actual d/a in experiments seems to be smaller than 0.8 adopted in the numerical calculation. Preliminary calculations for d/a =0.7 currently underway seem to give a critical magnetic field close to that obtained experimentally. The localization effect in hexagonal antidot lattices has been studied using a finitesize scaling method. It has been shown that the inverse localization length takes a minimum at a critical magnetic field corresponding to an insulator-quantum Hall transition and oscillates with a period Φ 0 near and higher than this critical field.
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